. Atomic coordinates and equivalent isotropic displacement parameters (Å 2 x10 3 ) for the Gd 2 Au 10.32 Sb 4.68 and BaAu 3.58 Ga 8.42 crystals. U eq is defined as one third of the trace of the orthogonalized U ij tensor. Figure S1 . Coordination polyhedra for each site are illustrated above. For clarity, disordered positions that would be too close to the central atom to also be occupied have been removed from the top two polyhedra. The (AuSb)2 polyhedra form enantiomorphs depending on the inner and outer site fillings. Figure S2 . Polyhedral representation of NaZn 13 structure. Na-centered snub cubes are surrounded by Zn-filled icosahedra, and tetrahedral stars (outlined and pulled aside for clarity).
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10 2.5714(1) 2.7635 (1) b. Figure S3 . Octagonal nets in BaAu x Ga 12-x (a.) and NaZn 13 (b.) with atomic distances labeled to show distortion within the layers. The disordered nets made up of (GaAu)2 and (GaAu)5 sites, and (GaAu)3 and (GaAu)4 sites are less and more distorted (respectively) than the nets in NaZn 13 .
